wo 2005/098156 



PCT/CA2005/000645 



TITLE OP TKR IIWEMTIOK 

Vacuam Insulated Building Panel 

Early experimentation with vacuum insulated panels is evidenced 
in U.S. Patent Sft8,5Vl (Coloman 1910). Lateir examples include 
U.S. Patent 2»10W,50O (Van Boren 1938) and ir.S. Patent 5tl68,67^ 
(Molthen 1992). Patent searches conducted by personnel at the 
Alberta Research Council and the University of Alberta, and 
another by a registered patent agent, yielded little that bore 
any similarity to the present panel. A vacaijuii is known to be 
the best nonconductor of heat, but it has not been successfully 
adapted to provide insulation in buildings* 

Vacuum insulated building panels have genera-lly consisted of an 
enclosed space in which a combination of insulating material 
and a partial, vacuum impedes; heat transfer t>etween the interior 
and exterior faces of such: panel.s, the size of such panels being 
small, fitting between studs* or covering, at most, an inside 
wall of a room. !Ehe faces and sides of these panels are rigidly 
constructed, either in one piece or the faces are secured by 
glue or other permanent means, to a frame tha.t forms the sides 
of the panel. Within the enclosed space, a separate structure- 
supports the inside of the faces and sides of the panel to 
prevent inward collapse of the panel due to suction pressure 
of the vacuum. 
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The weather exposed face of a rigidly constructed panel expands 

» 

and contracts due to wide temperature . variations while the size 
of the other face changes little in comparison due to being 
maintained at close to building temperature. The panel warps, 
f alternately in one direction then the other depending on the 
direction of temperature change > rendering it unusable* 

A second previously unresolved problem caused by expansion and 
contraction of one face of a panel but not the other stresses 
the rigidly constructed support structures in other panels ^ said 
structures preventing the implosion of panels due to vacuium 
pressure by maintaining the separation of tlteir faces. Under 
vacuum^ support structures are continuously forced to adjust 
position relative to the expanding or contracting face of the 
panel, an exercise for which they are not designed.. 

The above problems do not exist in the present panel. 
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Preliminary 8. 

'laiese panels are narrow in depth but unlimited in other 
directions, a single panel usually covering each plane surface 
on the outside of a house or other building. Above ground level 
they will cover walls,, roofs, window openings and door openings. 
Panels may also line the inside of walls below ground level and 
underlie ground floors ali^hough there is little need for the 
latter in other than frigid zones. 

Ifte parts that enclose the . vacuum in these panels are an exterior 
plate, an interior plate, and a post frame that separates the 
plates at their outer edges- The preferred material of plates* 
in all but window, panels is steel sheeting, that of window panels 
being glass. The material of post frames may be plastic or 
woodt The plates overlap the inner edges of the post frame; they 
are not attached to the post frame by any penaianent means such as 
glue or screws*- The post frame and plates are held to each other 
at a single location in each panel, referred to herein as an 
"anchor point", by means of a bolt, the purpo-se of which is to 
maintain the relative positions of post frame and plates to each 
other- The plates and post frame of each panel abutting the 
footing of a building have their anchor point at about midpoint 
of the bottom post of its post framej panels covering roofs are 
anchored to the building frame and their post frames and plates are 
held together by bolts at the centers of flat roofs or at midpoint 
of peak lines. The post frames of adjoining panels are constructed 
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in a contiguous manner whereby a single modified post serves both 
sucll adjoining panels^ the contiguous post frame structure is 
erected slaghtly avay from the building frame to accoismodate 
coDtractlon of that structure in cold weather. At such time& as- 
pa.nels are not under vacuum, wall and window paneLs are held in 
place by exterior framework components and exterior window 
frames, respecti^?ely, which are attached to post frames. 

Within the vacuum chamber of each panel, a support structure 
counters the vacuum pre ssujre that would otherwise cause the panel 
to implode. The support structure in steel plated panels consists 
or a lattice framework that supports the post frame and of spheres 
tiiat maintain separation of plates. The lattice framework is made 
up of equally spaced cross members that form squares, in the 
centers of which the spheres are positioned- In window panels, 
separation of cross members is. approximately halved, and in lieu 
of spheres, cross members thicken at their intersections to make 
con-tact with the glass plates, me material of support structures 
is the same as that of post frames so that a problem of expansion 
differential does not arise 

The vacuum chambers of all panels above ground level are. 

* * . 

interconnected by means of air passages through shared posts, 
forming in effect a single, vacuum.. Vacuum is thereby established 
in all panels simultaneously. Ports in interior plates of steel 
plated panels provide access to a vacuimi pump which activates 
automatically when needed to maintain desired pressure. 

The most important feature of this panel is the elimination of 
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the cause of varpljig. This is achieved by using the suction 
pressure of the vacuum as the sole means of attachment between 
plates and post frame > thus replacing the one piece construction 
or pensanent physical attachment of parts of other panel s*. A 
bond that rivals the strength of the materials involved is 
created vlien vacuum is applied^ while at the same time, lateral 
movement of a thermally expanding or contracting plate in 
relation to the post frame occurs without significant resistance,- 

A secondary feature of this panel is the use of spheres as spacers 
to maintain separation of plates in steel plated panels. Ihe 
spheres roll without resistance to accommodate any movement of 
one plate in relation to the other • Unlike other panels, this 
panel recognizes problems caused by thermally induced expansion 
and contraction of weather exposed plates, and provides remedies » 
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Brief Descriptions of the Drawings 

Drav/ings are for the purpose of Illustration only and are not 
intended to in any vay limit the scope of the invention to the 
particular, embodiments- sho^i whereas t. 
; FIGTJBE 1 is a perspective view of a vacuum insulated panel 

■ 

constructed in accordance with the teachings of the present 
invention. 

FIGUBE 2 is a front view of the vacuum insulated panel 
illustrated in EIGUBK 1 showing the four corners in section, 

EIGUM 3 is a side elevation view » in section, of the vacuum 
insulated paxiel illustrated in FIGURB 1. 

FIGURE V is a side elevation view, in section, showing the 
configuration of the vacuum insulated panel illustrated in FIGURE- 
1 where it abuts the footing, prior to creating vacuum* 

FIGURE 5 is the side elevation' view shown in FIGURE kj 
showing the modified configuration after vacuum has been created. 

FIGURE 6 is a top plan view, in section, showing the 
coaafiguration of two of the vacumi insulated panels illustrated 
in FIGURE 1 at an in- turning corner of a building, prior to 
creating vacuum. 

FIGURE 7 Is the top plan view shown in FIGURE 6, showing 
the modified configuration after vacuum has been created. 

» 

FIGURE 8 is a top plan view, in section, showing the 
configuration of two of the vacuum insulated panels illustrated 
in FIGURE 1 at an out- turning corner of a building, prior to 
creating vacuum. 
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PIGUBB 9 Is the top plan view shown In FIGDB& 8, shoving 
the modified configuration after vacuum has. been created* 

FIGURE 10 is a side elevation view, in section, showing 
the configuration of two of the panels illustrated in FIGUES 1 
where they abut at an eave,: prior to creating vacuum* 

FIGURED 11 is the side elevation view shown in FIGURE 10 ^ 
shoving the modified configuration after vacuum has been created. 

FIGURE 12 is a side elevation view, in section, showing the 
configuration of two of the vacuum Insulated panels illustrated 
in FIGURE 1 where thejr abut on a flat roof. 

FIGURE 13 is a side elevation view, in section, showing the 
configuration of two of the vacuum insulated panels illustrated 
in FIGURE 1 where they afbut on a peaked roof. 

FIGURE 1^ is a top plan view,, in section,, showing the 
configuration where a p reassembled panel covering a window 
opening is placed in position abutting a partly assembled wall 
panel in the initial stage of its incorporation into the wall 
panel, 

FIGUiffi 15 is the. top plan view s:hown in FIGURE iH,. 
illustrating the modified configuration after the window panel 
has been fully incorporated into the wall panel but prior to 
vacuum being created. 

FIGURE 16. is the top plan view shown in FIGURES lU and 1?, 

( 

illustrating the modified configuration after vacuum has been 
created. 
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PIGUREil? is. a front elevation vlev, in section, of the 
vacuum insulated panel illustrated in FIGURE. 1, showing the 
sugport structvire. within the vacuum chamber of a steel plated 
panel r 

FIGHaE l8a shows y. la section,, a cross sectional view of 
partsi of the support structure within the vacuum chamber of a 
steel plated vacuum Insulated panel as illu-strated in FIGURE 1 
which includes.: two spheres and a cross member of the lattice 
framewoiriCr 

FIGUBE 18 bi illustrate a a cross sectional view, In section, 
of intersecting cross members of the lattice framework within 
the vacuum chamber of the steel plated vacuum Insulated panel 

* 

shown in FIGUB& l8a. 

FKHIKB 19 is a front view of a vacuum insulated panel 
' covering a window opening si-iowing the support structure within 
the vacuum chamber of a glas» plated panel. 

FIGURE 20 is a cross< sectional view of a vacuum insulated 
panel covering a window opening showing two Intersections of 
cross, members of the lattice framework which forms the support 
structure within the vacu-um chamber of a glass plated panel- 

FIGURE 21 illustrates a sling that holds each sphere in a 
steel plated panel in its correct location T^hen the panel is 
not under vacuum and permits the sphere to roll when the panel 

is under vacuum* 
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Detailed Depcrjotion of the Pref prT**^ jg|n ibodiment 

Introductory 5 

It vould seem that a building panel fitted to the exterior 
of a building and using a vacuum as its insulating medium has not 
been successfully developed because of varping. While a vacuum 
Is known to be the best of all insulators against conductive heat x 
transfer, it must be contained in a stable structure in order to 
be practical. Warping, alternately in one direction then the 

♦ 

other, occurs when the weather exposed face of a rigidly 
constructed panel expands and contracts in response to -fluctuating 
outside temperatures while the interior face retains its shape 
due to being maintained at a constant l^emperature » 

In this panels in which the parts that enclose the vacuum 
consist of a post frame that separates two parallel plates at 
their edges, the problem of warping is eliminated by using the 
suction pressure of the vacuum as the sole means of attachment 
between said parts. This permits the expanding or contracting 
weather exposed plate to slide over the abutting surface of the 
post frame without forcing an accompanying movement of said post 
frame. There is no threat to the structural integrity of th;e 
panel which would otherwise cause the panel to warp or fracture, 
the bond between post frame and plates remaining unaffected and 
secure^ 

* 

Interior parts of the panel consist of a support structure 
whicH counters, the Implosive pressure of the vacuum on the plates 
and on the frame. In other panels, a rigid support structure is 
stressed by any movement of one plate relative to the other, more 
severely the higher the. degree of vacuum. In this panel there is no 
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such stress, Plate separation is maintained by spacers in the 
form of spheres thax. roll wi"ch any/ movement of one plate in 
relation to the other. 

In detail t 

There are two kinds of vacutHm insulated panels both 
operating in the same manner but one having glass plates to 
cover window openings and the other having steel plates to cover 
all other, areas on the outside of a building* Other differences 
relate to their respective support structures, necessitated by 
the difference in strength of their plate mafe:erials-. Panels 
may be referred to hereinafter according to their locations- on 
the building, such as wall panels, roof paneLs or window panels. 
It should be understood that other suitable material s ' may be used 
other than steel and glass in p}.ates. In the drawings, steel 
and glass plates are given separate reference characters. 

The perspective view shown in PICrXJHB 1 shows a wall panel 10 
in position- on a footing 30, not restricted In width or height 
as indicated by the scale of the drawing, the broken lines 
indicating the inner edges of the post frame 1^ v/hich is partly 
covered by exterior steel plate l6. The straight sections of the 
post frame, referred to as posts,, are 5 cms*, in both width and 
depth except where the post is modified in sh.ape in order to 
serve two adjoining panels. Steel plates, exterior and interior, 
are about 3 mms. thick. 

The full scale drawing in FIGURE 2 of the wall panel 10 
Illustrated in FIGURE 1. shows only the corners of the panel, the 
exterior plate 16 covering the ixmer edges. of the post frame 1^ 
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and extending to the footing 30, The posts of the prost frame are 
attached to each otttec at their ends in an airtight manner* 

FIGUBS 3, a side elevation view, in section, of the panel 
illustrated in EIGURS 1, shows exterior plate 16 and interior 
plate 18 overlapping the top post of post frame iW, the enclosed 
area below said post and between the said plates being the vacuum 
chamber 2^-. 

It is intended that all panels above ground level in a 
building be integrated into a single structure whereby a single 
post serves both panels vrherever two panels adjoin. Because of 
this \mlfied construction and the exposure of post frames to 
varying temperatures causing small expansions and contractions 
of the integrated post frame structure , the latter is erected 
slightly away from the building frame in order to accommodate 

« 

any thermally induced inward movement. Below grouad level, 
where outward expansion of post frames cannot be accommodated, 
post frames are not integrated \-?ith those above ground level and 
are erected separately.. 

FIGUBES U and 5, respectively, illustrate the differing 
configurations before and after creation of vacuum at midpoint of 
the bottom post of post- frame Ik where a wall panel 10 abuts the 
footing 30, said location also being the anchor point of the panel 
where plates l6. and 18 and the post frame are held in fixed 
relative positions to each other.. 

Referring to FIGURE a clamping assembly consisting of 
bolt U8, nut 50 and two washers 52 holds the plates and post frame 
in close proximity to each other in preparation for creating 
vacuum. Lateral creeping of interior plate 18 is limited by the 
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diameter of the opening far the bolt in said plate, and laterai 
creeping of exterior plate 16, in which the opening for the bolt 

« 

is Larger, is limited by a washer 5^ that is placed in said 
opening to take }xg space not occupied b^ the bolt« Clampiag 
assemblies are positioned at about one meter internals aloag the . 
bottom posts of wall panel.&* 

The separation of the panel from the building frame 60: is 
shown in FIGURE ^r,, facilitated by shims 62 aa needed prior to 
vacuum being created, said shims being removed thereafter. The 
building frame features a steel beam 5& on its. outside th^t 
extends along the footing, and a baseboard 58 on its inside 
vhich f s removable for access to bolts. Circular openings are 
cut in the steel beam to accommodate the clamping assemblies. 

Hefening to. FIGUB& 5^ once vacuum has been created , 
damping assemblies and washers 54 as illu'strated in FIGURE \ 
are x^noved and replaced bolt 28, nut. 5^ and exterior 
framework component 90. The outer, framework component: does not 
contact exterior plate 16 because of the difference in eacpajision 
factoxo. 

Air passages through the modified posts of mall, roof and 
vindov panels interconnect the vaouum chambers of all suoh 
adjoining panels, enabling vacuum to be created in all suoh 
panels simultaneously. A vacuum pump, connected by means oT 
a pipe grid that leads to access ports as needed through the 
interior plates of steel plated panels, is activated manually 
to create vacuum, and activates automatically thereafter to 
maintain desired pressure inthe event of leakage. 
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FIGURES. 6 and 7 both* show the same view of two Integrated 
panels at an in-tuming comer of a building, FIGURB 6 sHowlng . 
the configuration preparatory to creating vacuum, and FIGORE 7 
showing the modified configuration after vacuum is created. 

In FXGDRE. 6, bolts 32, spaped at approximately one meter 
intervals along the modified post of post frame iV, and 
exterior framework component 36, assisted by clamping assembly 
bracer 3^ and shims 62 1 compress the edges of interior plates 18 
and exterior plates Ifr of both panels 10 against the modified 
post so that upon firs.t removal of air from the panels,, the 
plates immediately bond to said modified post» Also shown in . 
this drawing is steel pillar 66, part . of building frame 60, 
through which circular openings, indicated by broken lines, are 
cut to provide access to bolts. On the inside of the building 
frame, comerpiece 6? -is removable to access bolts. Shims 62 
are in place, Sieparating the panels from the building frame* 

Referring now. to FIGUBS 7» after vacuum has been created, 
ail Shims. 62 and sblms 64 at in- turning corners of the building, 
as shown in FIGUHE; 6, are removed and all bolts 32 are tightened 
so that all exterior framework ciomponents 36- are brought into 
contact with their respective post frames as shown in FIGUBE 7. 
Also shown in this drawing is an air passage 68 connecting the 
vacuum ctiambers of the two panels 10, but not positioned in 
conflict with a bolt as shown. Exterior framework component 36 
holds exterior plates 16 in position at such times as vacuum is 
lost or released, as do other exterior framework components under 
eaves, above footings, and. vertically at out- turning comers of 
buildings. 
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BIGUHBS 8 and 9t respectively, show the configurations at 
an out-tuxning corner of a "building before and after vacuum Is 
created* Shapes of most parts are necessarily quite different 
from those at in-turning corners but the performance of these 
modified parts, vhich include the post of post frame 1^, an 
exterior framework component clanaping assembly bolt 70, 
replacement bolts 72, clamping a;ssemt>ly bracer 76 and building 
frame pillar 78, remain unchanged. Prior to creating vacuum, 
shims 64 maintain the separation of panels^ from the building 

■ 

frame and shims- 62 assist in compressing exterior plates 16 to 
the post frame, all shims being removed after vacuum has been 
created. The clamping assembly bracers compress interior 
platies. 18 to. the.; post frame prior to creating vacuum and are 
removed after vacuum is created, unlilce the bracers at. irr- turning 
corners, which remain in position. 

At an eave, KLGUEES: 10 and. 11, respectively, show the 
configuration of adjoining wall and roof panels 10 before and 
after creating vacuum, the shape of -the modified post of post 
frame lU is dictated by the angle of -the roof slope. In FIGOIIB 
10, the clamping assemblies, vhich ar^ spaced at about one meter 
intervals along the modified post of post frame 1^, consist of 
• bolts; H8, nuts 50 and washers 80 whicirl- are the same as those 
used at the footing except that washe^rs are modified in order to 
make contact with the post frames. Im FIGURE 11, the clamping 
assembly shovn in FIGURE 10 has been Tepleoed by bolt 28, nut 50 
and exterior framework component 84, "the latter not making oontaot 
with exterior plate 16 because of diff'ering expansion factors. 
Openings out in steel beam 82 and a staf fioiently deep attio space 
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above ceilings provide access to bolts. Shims 64 are removed 
after vacuum is created • 

FIGUHS 12 depicts the configure tion whereby two adjoining 
panels 10 combine to cover a flat roof. The two panels share an 
unmodified post 14 of the integrated post frame structure at their 
juncture, and the abutting edges of both the exterior plates l6 
and interior plates 18 are welded to each other. An exterior 
framework component 88 covers the welded edges of the two exterior 
plates and a steel girder 86, part of building frame 6d, underlies 
the welded edges of the two interior plates. A bolt 92, passing 
through the exterior framework component > the shared post of the 
two panels, the welded edges of the exterior and interior plates 
and the steel, girder, anchors all said parts to the building frame. 

FIGURE 13 illustrates the configuration of two adjoining 
panels 10 at the peak of two sloping roof sections. Exterior 
■ plates 16 and interior plates 18 of the two panels are welded 

together at their abutting edges, sad bolt 94 anchors exterior 

> 

framework component 96, post frame 14, and the said plates to 
steel girder 98 which is part of building frame 60. 

Three stages in the erection of window panels ere shown 
in FIGURES 14, 15 and l6. Glass plated window panels are 
incorporated within steel plated wall panels, such wall panels 
being referred to as host panels. The posts of post frames 
shared by window panels and their host wall panels are not 
linked to the unified post frame structure of steel plated wall 
and roof paiels. One or more air passages, as needed, through 
each post of post frames that is shared by two steel plated 
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panels conneots tbe vaouum chambers of auch panels so that in 
effect, the vaouums in all such interconnected panels form a 
single vacuum, but each window panel is intexrconnected with its 
host panel by means of a single air passage through the bottom 
horizontal post of its post frame. This, by a certain means, 
permits a lesser degree of vacuum to be estal>llshed in glass 
plated window panels than in steel plated paaels. 

FIGURE 14 Shows, in section, a post 14 of a fully assembled 
glass plated window panel 12 being fitted into a prepared opening 
in interior plate 18 of its host steel platedL. wall panel 10, 
the interior plate having been installed in t ts permanent 
position in relation to building frame 60, The said post is 
slightly modified to accoinmodate the thicker .exterior plate 20 
and interior plate 22 of the window panel. Tlie clamping assembly 
shown, consisting of bolt 48, nut 50 and washers 80, serves until 
the host wall panel has been fully assembled,, 

FIGOBE 15 shows the configuration in whi oh a fully assembled 
wall panel 10 adjoins a window panel 12 preparatory to creating 
vacuum. The clamping assembly washers 80, shown in FIGURE 14, 
have been replaced by clamping assembly washeirs 52. 

By way of introducing the support structures that prevent 
implosion of panels due to vacuum pressure, tlie support structure 
in a steel plated panel consists of a lattice framework: which 
supports the post frame ageinst vacuum pressuxe and of spacers 
in the form of, and herein referred to as, sptieres which maintain 
the separation of exterior and interior plates against said, 
vacuum pressure, jjue to the comparative strengths of steel and 
glass plate materials, anticipated separation of cross members 



wo 2005/098156 



17 



PCT/CA2005/000645 



in st^el and glass plated panels is 6o ms. and 30 cbls*^ 
respectively. Spheres are su^ended in slings at the centers of 
squares formed bjr cross members in steel plated panel s. In glass 
plated paneLs, sphares are not u-sed to maintain plate separation. 
Instead, tHe cross lueiDtiers of support structures thlclcen at their 
intersections, to make contact witii plates,- thereby^ maintaining 
separation of said plataa. Projections from the lattice framework 
in steel plated panels at intersections of cross members maintain 
tHe position of said framevork near the center of the vacuum 
chamber. 

PIQUBB 16 shsows the configuration wh'ere a.vindov. panel and 
its host wall panel adjoin after vacuum has heen creaijed^ The 
clamping assembly shown in PIGUBS l5, consisting of l)olt ^, nut 
50 and washers. 52, is replaced by bolt 100 and outer window frame 
10^. Siiims 64 are removed and interior window casing 10^, which* 
Is removable to access bolts, is added- Also shown iici this- 
drawing,, indicated by broken lines:, are a cross membex of the 
liattice. framework 106. within the vacuum chamber 2h of the host 
wall panel 10 and a cross member of the lattice frame-work 108 
within the vacuum chamber 26 of the window panel 12. 

• On a scale of 1 « 10, FIGURE 1? illustrates, in section, 
a support structure within the vacuum chamber of a steel plated 
panel* Cross members of the lattice framework 106 roa?m squares 
or near squares, in the centers of which spheres ll2 are 
suspended between cross members of the lattice framework in a 
manner that permits them to roll with thermally induced movement 
of one plate in relation to the other after vacuum is applied. 
Projections 114 protrude from each side of cross metnbers at 
their intersections. 



t 
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On a soale of 1 - 3, FIGURE l8a illustrates, la section, a 
cross section of a steel plated panel 10 showing extei-ior plate 
16, interior plate 18, vacuum obanitoer 14, two spheres 112, and 
a cross memiber 106 of the lattice framework. 

« 

on a scale of 1 - 3, FIGUBE iSh illustrates. In section, a 
cross sectional view of the same panel as that in PIG\naL l8a but 
at a location that shows the two projections 112 on ea ch of two 
cross members 106, and also shows a third cross member 106 that 
attaches at right angles to and extends between the two first 

mentioned cross members. 

on a scale, of 1=5, FIGUBE 19 shows, in section, tte support 
structure within the Yaouum chamber of a glass plated -window 
panel, the broken lines indioating the outer edges of exterior 
glass, plate 20. The small squares at intersections of cross 
members 108 represent the thlcltened portions 110 of said cross 
members that mate contact with and maintain the saparation of 

exterior and interior plates. 

On a aoele of 1 « 2, FIGURE 20 illustrates a side view of 
sections of a cross member of tbe lattice framework 108 in a 
window panel. Also shown are the thickened portions 11.0 of two 
intersecting cross members which maintain the separation of 
exterior and interior glass plates 20 and. 22 respectively. 

On a scale of 1 = 5, IIGTOE 21 illustrates a slins ll6 
which holds each sphere in a steel plated panel in its correct 
location at such times as the panel is not under vacuum, the 
sling consisting of a girdle 118 th^t loosely encircles the 
sphere so that the sphere can roll without impediiaent, two 
lengths of cord 122 that loop around the girdle and lead in 
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opposite directions to ooil springs 120| and second lengths or 
cord 1^4 that connect the coll springs to cross members of the 
lattice framework 106, the said opposite directions lining up 
with the anchor point of the panel. When the panel is under 
vaouuniy the slings allow the spheres to roll with any thermally 
induced contraction or expansion of one plate in relation to 
the other plate. 

ether details: 

The means by which a lesser degree of vacuum pressure can 
be established in window panels than in their host panels is as 
follows. When desired pressure is attained in window panels, 
a steel ball is moved by magnet to plug the air passage through 
its bottom post. Renewed operation of the vacuum pump creates 
greater pressure in the host panel, firmly seating the steel 
ball in the top of the air passage, and preventing further 
increase in preseure in the window panel. 

It should be noted that while glass plated panels will not 
insulate against solar heating, they will perform as well as 
steel plated panels against oonduotlve heat transfer. 

The vacuum ohambers of - all steel plated panels are connected 
either directly or indirectly via air passages between adjacent 
panels to a vacuum pump by means of ports through interior 
plates and a pipjs grid. If vacuum is lost or released for any 
reason, accidental or intentional, the procedure will be to a?pi.y 
clamping assemblies as needed along all edges of panels, effect 
needed repairs or servicing, then recreate vacuum, after which 
clamping assemblies are removed or adjusted as required. 

In the event of loss of vacuum in a window panel due to a 
fractured plate, the plugged air passage to the host panel will 
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prevent loss of vaouum in the rest of the integrated system. 
When the fractured plate has been replec6d» vaouum in the rest 
of the system mill need to be released, then renewed throughout. 
Insulation in the rest of the system will have been retained 
while awaiting repair* 

In preparation for creating or recreating vacuum, whether 
during construction or after vacuum has been released or lost 
for any reason, all interior steel plates are separated from 
the building frame by shims, and all wall and window panel plates, 
exterior and Interior, are held sufficiently close to their 
respective post frames by clamping assemblies in various 
configurations as needed at one meter intervals along their edges, 
thereby ensuring airtight couplings of all plates to post frames 
when vacuum is applied* In roof panels. If plates and post frames 
are not positioned in close enough proximity by the weight of 
their exterior plates, additional weight is applied temporarily. 
After vacuum has been created, shims are removed to give the 
integrated post frame room to contract in cold weather, added 
weights are removed from the roof, and clamping assemblies axe. 
modified, removed or replaced as necessary in order to permit 
plates to freely expand and contract in relation to post frames ' 
due to fluctuating outside temperatures. Changes in clamping 
assemblies after, vaouum has been created include positioning of 
outer window frames and other exterior frameworlc components* 

The anticipated procedure for assembling window panels and 
incorporating them into wall panels is as follows: 
The glass exterior plate will be laid out above a work bench or 
other flat surface, elevated to later accommodate clamping 
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assemblies; 

the post freme vill be positioned on the plate, o-verlapplng the 
edges of said plate; 

vertical oroea members of the lattice framework, then horizontal 
sections of same that fit between the vertloal cross members, 
attached in fixed positions, will follow; 

the interior plate, which is identical to the exterior plate, 
will then be positioned, overlapping the post frame; 
.clamping assemblies will be temporarily installed to bold plates 
to the post frame until vacuum has been created; 
the fully assembled window panel will be installed in its 
permanent position, resting on vertical cross members of the 
lattice framework of its host panel which will have been 
erected' to window level, and upon such instalatibn, the window 
panel will be held in position by replaoing interior washers 80 
with washers ^2; ' - 

the remainder of the lattice frameworli: in the host panel will 
then be erected; 

spheres will be positioned in the squares formed by cross members 
of the lattice frameworlc of the host wall panel; 
the exterior plate of the host wall panel will be positioned and 
secured by clamping assemblies along its outer edges, and on the 
outside of the window panel post frame, washers 80 will be 
replaced by washers 52; and 

upon creation of vacuum, clamping assemblies along the perimeters 
of window panels are replaced by bolts 100 and outer window frames 
102, 
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Sxterlor framework oomponents, whicH include outer window 
frames, folloi? the edges of all exterior plates of wall and 
window panels, their main purpose Delng to prevent the ooHapse 
of said plates if vaouum Is lost flue to aooident or released 
for servicing or repair. . They also provide a degree of proteotlon 
to edges of panels from weathering. 

Clamping assemblies, in configurations as needed, are 

» 

installed at one meter intervals along the edges of all wall 
and window panela, their purpose being to hold both exterior 
and interior plates in position against post frames preparatory, 
to initially creating vaouum and to reoreatipg vaouum after it 
has been lost or released for any reason. At building corners, 
exterior framework components form integral parts of olamping 
assemblies* 

All plates, steel or glass, exterior or interior, are 
provided apace to expand or contract due to temperature 
fluctuations. 

Steel plated panela can be adapted for use in constructing 
doors, requiring flexible air conduits to connect their vacuum 
chambers to those of wall panels. 

It should be understood that modifications may be made to 
the embodiments shown in drawings and to any and all aspects 
of this invention as they have been represented in descriptions 
herein. 



wo 2005/098156 



23 



PCT/CA2005/000645 



Proposed Construction Agenda 

1. A vacuum pump will be penoanently Installed in the building. 
A pipe gridy directly or Indirectly connecting the vacum piuop 
to all steel plated panels will be laid out through the building 
frame, and ports ^ through which air will be withdrawn to create 
vacuum, will be positioned in interior steel plates. 

2. Steel sheeting will be delivered to building sites in custom 
ordered transportable sections. 

Sections of steel sheeting, handled by mobile crane, will be 
welded together on conveniently located Jigs to form correctly 
sizsed interior plates. , 

3* Temporary shims will be attached to the building frame to 

provide adequate spacing between panels and the building frame 

above ground level to allow for any contraction of the integrated 

■ 

post frame in cold temperatures. 

Below ground level, interior plates of separate panels, their 
post frames not Integrated with those above ground level, will be 
positioned flush with, anchored to, and temporarily attached to 
the foundation wall. 

When assembled, the interior pLate of each wall panel, with 
its Jig, will be raised into position by crane and temporarily 
attached to the building frame, .after which, the jig will be lowered 
to the ground to await piecing together and erection of the 
exterior plate. 

Interior plates of roof panels may be assembled and raised in a 
similar manner, or sections may be assembled in their permanent 
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positions on the roof,, completed plates being anchored at the 
center of the roof, their abutting edges being welded tog^h«r. 

5, With all steel interior plates in place, a unified post frame 
structure following and overlapping the outer edges of said plates 
above ground level jWlll be erected and temporarily attached as 
needed to the building frame. 

Below ground level, post frames follo»iiag the outer edges of the 
interior plates of separate panels will also be erected, anchored, 
and temporarily attached to the building frame or fbundatioa. 
Air passages connecting the vacuum chambers of each pair of 
adjoining panels will be drilled through their shared posts. 

6. Onoe the intesrated post frame structure of steel plated 
panels is in place, across members of lattloe fraoewotks along 

■ with fully assembled, window panels are installed, beginning at 
bottom posts of wall panel post frames and working upwards. 
Whes the fully assembled window, panels have been positioned 
within the openings left for them by cross members, the interior 
washers of coping assemblies positioned along the post frames, 
of said window panels, an example of which 1& shown in FtSDBB Ik, 
> are replaced by the flat washers shown in FIGTOE. l5 in order to 
hold the w±ndov7 panels in position against. the steel interior 
plates of the wall panels. 

The vacuum chamber of each window panel is connected to that of 
its host panel by means of a single air passage through its 
? bottom post, and during assembly of said panel,, a steel ball is 
placed in its vacuum chamber, later to be moved by magnet to plug 
the air passage when The desired degree of vacuum is reached 
during removal of air* 
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In all steel plated panels, spheres tlrat maintain separation of 
plates, are hung in slings, or otherwise positioned at. the centers 
of squares formed by cross- members of the lattice framework in- 
a manner that allovrs said spheres to roll with any thermally 
Induced expansion or contraction of one plate in relation to 
the other plate, 

7. When lat:tice frameworks and spheres have been installed In 
all steel plated panels, exterior steel plates will be pieced 
together on the same jigs used to assemble Interior steel plates 
and raised into position against their respective post frames. 
Upon erection o£ steel exterior plates,, clamping assembly washers- 
on the outside perimeters of window panels., as- exemplified in 
FLGUH3. Ih^ will be replaced with flat, washers as shown in FIQDHE. 
15 in' preparation fbr creating vacuum, thereby holding exterior 
plates in position until such time as su-ction pressure of. the 
vacuum serves; that; purpose. 

Also upon, erection of steel exterior plates, clamping assemblies 
will be positioned at one meter intervals along the bottom and 
top^ posts of wall panels. 

Along the vertical posts of said wall paneLs at in-turning and 
out-turning building corners,, differing means of compressing 
platea to. post frames,, as illustrated In FIGURES 6 and 8, 
respectively, will be utilized. 

On flat or sloping roofs, added weights, if needed,, will serve 
the same purpose as clamping assemblies. 

Glamping means and added weights are intended to^ hold plates 
sufficiently close to pos.t f rames' to ensure bonding of plates 
to post frames when vacuum is applied. 
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8. Upon activation of the vacuum pump,, all plates stiould 
innnediately bond with their respective post frames in an airtight 
.manner 5 failure to^ do so would indicate inadequate clamping* 
If a lesser degree of vacuum is intended in glass plated panels 
than in steel plated panels, the vacuwDi pump will be deactivated 
vJten the lesser degree is attained while steel balls in the 
vacuum chambers of window panela are moved by magnet to cover 
the tops of air passages to their host wall panels. 
When tlie positioning of all steel balls has been achieved, 
reactivation of the . vacuum pump will lode the steel balls in 
place preventing further increase in vacuum pressure in window 
panels while pressure is increased in. steel plated panels* 
When de:s^ir.ed pressure, is achieved in steel plated panels, the 
vacuuffl pump will automatically deactivate, and automatically 
reactivate if pTessure falls to a preset level due to leakage r 
Once vacuum is. achieved, shims separating panels from the 
bulldixig frame, are ronoved, and all clamping is replaced or 
modified as necessary in order to permit thermally induced 
movement of plates. ' 

It should be understood that modifications may be made to the 
embodiments shown in drawings and to any and all aspects of 
this irpjention as they have been portrayed in the foregoing text. 
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PARTS LIST 

10 Steel plated panel . 

12 Glass plated panel 

14 Post frame or post 

16 Steel eocterior plate 

18 Steel interior plate 

20 Glass exterior plate 

22 Glass interi^or plate 

24 Vacuum cbamber in a steel plated panel 

26 Yacuum cliamber In a glass plated panel 

28 Bolt, attaching the exterior frameworlc component abutting the 

footing to the post frame after vacuum has heen created 

^0 Footing 

32 Bolt, at an in*turning building corner 

34 Bracer, at an in* turning building corner 

36 Szterior framework component, at an in- turning building corner 

38 Sling 

40 Girdle 

< 

42 Coll spring 

44 Cord, attaching girdle to coll spring 

46 Cord, a~ttaohing coll spring to a cross member of the lattice 

framework 

48 Bolt, part of a clamping assembly prior to creating vacuum 

50 Nut,, part of a clamping assembly 

r 

52 Washer, part of a clamping assembly above footing prior to 

creating vacuum and around perimeters of window 
panels- after instalation into wall panels 

54 V/asher, at the anchor point in a wall panel, preventing 

creeping of the exterior plate 

56 Steel beam, part of the building frame, abutting the footing 

58 Baseboard, removable to access bolts 
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60 Building frame 

62 Shim. Bepara ting the exterior frameworlc component and the 

• steel exterior plate at a building oomer 

prior to creating vacuum 

64 Shim, separating a wall panel, from the building frame prior 
" ' *^ *^ to creating vacuum 

66 Steel pillar, part of the building frame at an in- turning 

building corner 

67 Cornerpiece, remov^able to aeoeaa bolts 

68 Air passage, connecting the vacuum chambers of two adjoining 

panels 



70 



Bolt, at an oat- turning building corner prior to oreati 

vacu 



ng 

vacuum 



72 Bolt, at an oat-tuming building corner after veouum ^^J^^jJJ 

74 Exterior fraaevork component at an out- turning building corner 
76 Bracer, at an out- turning building corner 

78 Steel pillar, part of the building frame at an out- turning 
,g Q i** 9 if building corner 

80 Washer, part of a clamping assembly under an eave prior to 

creating vacuum and around the perimeter of a wlnaow 

panel before instalation into a wall panel 

82 Steel beam, paxt of the building frame under an eave 

84 Exterior framey?orlc component under an eave 

86 Steel girder, part of the building frame, at top of ^ bearing 

00 ouooj. &*iu , ^ ^^^^ supporting a flat roof 

88 Exterior framewrk component on a flat roof 

90 Exterior framework component, covering the bottom edge of a 

wall panel, abutting the footing 

92 Bolt, anchoring roof panels to the building frame ^^^J^J^jj^jJ 

94 Bolt, anchoring roof panels to the building frame at inidpoint 
7^ , u X ^ r of the peak line on a sloping roof 

96 Exterior framework component, covering the peak line on a 

sloping roof 
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98 Steel girder, part of the building frame, at top of a bearing 

wall supporting a peak roof 

.00 Bolt, attaching an outer window frame to a window panel post 

frame 

.02 Outer window frame 

.04 Interior windaw casing 

.06 Lattice framework or cross member of same, within the vacuum 

chamber of a steel plated panel 

.08 Lattice framework or cross member of same, within the Tacuum 

chamber of a glass plated panel 

.10 Thickened portion of a cross member in a glass plated panel 

.12 Sphere, separating the plates in a steel plated panel 

.14 Projection, at an intersection of cross members of the lattice 

framework in a steel plated panel 



